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V. BimomocTi npo guceprauiio

Mosga guceprarii:
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Tema gucepranii:

1. OnrTuMisanis LisecrnpsMOBaHOro MOLyYKy cKaBeHIKepiB NO B psiay MOXiIHUX KCAHTUHY

2. Optimization of purposeful search of NO scavengers in a number of xanthine derivatives

Pedepar:

1. Biepie 11 onTyUMi3alii LiJeCIpsIMOBaHOrO MOMYKY CKaBeHIKepiB NO B psly 3HOBY CUHTE30BaHUX CIIOJIYK
CTBOPEHA KOMIT'IOTEPHA IIPOrpama BipTyaslbHOTO CKPUHIHTY 3a JJOIIOMOTOI0 aJITOPUTMIB MAIIMHHOTO HaBYaHHS 3
BUKOPUCTAHHSM MOZEJ "rpalieHTHOro O6ycTiHra". Briepiie 3a 40oMorolo HOBOi KOMIT'IOTEPHOI IPOrpamu JJ1st
IIPOTHO3y aHTMOKCU/IAHTHOI aKTUBHOCTI CEpeJ 3HOB CUHTE30BaHMX IOXiIHAX KCAHTUHY OyJsia BUSIBJIEHA CIIOJIYKa —
rinpasug, 8-6eH3unamiHoTeodisniHin-7-o1roBoi kucaotu (C-3) 3 BnacTuBocTsIMU ckaBeHmkepa NO, sika B jocifax
in vitro rajgpmye peaxuii HITpO3yl04oro crpecy. BcranossneHo, mo C-3 nifBulllye akTUBHICTb IIIyTaTIOHOBOI CUCTEMU
Ta KoHueHTpauito HSP70 y cycniensii HEMpOHIB ITpY MOJI€/II0OBAaHHI HITPO3aTUBHOTO CTPeCY in vitro. Bnepie
nokasaHo, mo C-3 B yMOBax eKCIIepUMEHTAJIbHOTO iHQapKTy Miokapaa, rocTpoi po6oyoi rinokcii Ta BK mae
AHTUOKCUJAHTHY i IPOTHUIIIeMiuHy Ail0, 3a CUJIOIO SIKOi IepeBepllye pedepeHc-IIpenapaTy (MiipoHaT, MEKCHUIOJI i
nipaneram). Bnepie nokasaso, mo C-3 Ha mogei iHpapkTy miokapaa i BK ranbmye excnpecito MPHK iNOS ta iNOS
B F'OJIOBHOMY MO3KY i MioKapzi, a Ha mogesni BK ninsuinye konuenTpanio HSP70 (B roctpuii nepion) B roJIOBHOMY



MO3KYy €KCIIEPMMEHTaNIbHUX TBAPHUH i IOKpallye OKa3HUK pobo4oi Ta pedpepeHTHOI NaM'sITi y eKCIIEPUMEHTaTbHUX
TBapuH (Y BiZHOBHUI Ilepion). Bnepiue nokaszaHo, mo C-3 miaBuiyBasa TOJI€paHTHICTh 10 (i3MYHUX HABAHTAKEHb

Ha TJIi [IOKpalleHHs 6i0eHepPreTUKU MioKapy Ta raJbMyBaHHS OKCUIATUBHOIO CTPECY.

2. The dissertation is devoted to the actual task of modern pharmacology - the search for new effective
antioxidants among xanthine derivatives for use in the treatment of myocardial and cerebral ischemia. The work is
carried out for evaluation of the antioxidant activity of 122 xanthine derivatives in vitro with respect to NO
inhibition. The dependence of antioxidant activity on quantum chemical parameters of xanthine derivatives was
analyzed using machine learning algorithms using the following models: Linear Regression, Support Vector
Machine Regression, Random Forest Regression, Gradient Boosting Regression, K-Nearest Neighbors Regression.
As a result of our analysis, we tested several models for solving regression problems. The best models without the
use of optimization were the models of "Reference vectors" and "K-nearest neighbors". According to the main
indicators of anti-ischemic and antioxidant action in experimental myocardial infarction, acute working hypoxia
and intracerebral hemorrhage, C-3 is significantly superior to reference drugs (Mildronate, Mexidol and
Piracetam). Antiischemic action of C-3 in experimental myocardial infarction, working hypoxia and intracerebral
hemorrhage is determined by its properties of the NO scavenger and is aimed at interrupting the ROS /SH-
dependent mechanisms of energy metabolism disorders, deprivation of the endogenous cytoprotection system,
reduced physical endurance and cognitive deficit. The created computer program is a highly efficient and selective
tool for virtual screening of NO scavengers in a number of newly synthesized structural-eastern azaheterocycles,
which has been proven by computational testing and confirmed by experimental studies and can be used to
optimize targeted search for new antioxidants and newly synthesized compounds. The experimentally established
mechanism of action of the xanthine derivative - C-3 can contribute to the creation of a new generation of
effective drugs with antioxidant action, interrupting NO-dependent links of ischemic damage to the myocardium

and brain.
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